All experiments were carried out using the starfish Asterias rubens. This species is able to withstand large salinity differences (Sarantchova, 2001) and is representative of echinoderm skeletal characteristics (see e.g., Dubois and Chen, 1989) . Furthermore, it can be easily obtained in large numbers and shows a fast growth in aquarium.
Field samples
For analysis of Mg, Sr, and Ca in different skeletal plates, starfish Asterias rubens were collected at low tide on a breakwater in Knokke (Belgium) on January 9 th , 2007. Temperature and salinity were respectively 9.2 °C and 30.8 psu. Starfish were measured (55 ± 6 mm ray) and then immediatly dissected. For assessing the effect of size (age) on Mg/Ca and Sr/Ca ratios, 92 starfish A. rubens showing a wide range of sizes (17-105 mm ray) were collected at low tide on a breakwater in Audresselles (Pas-de-Calais, France) on October 26 th , 2007. Temperature and salinity were respectively 12.8 °C and 34 psu. Starfish were measured and then stored at −20 °C until treatment.
Experimental study
Juvenile Asterias rubens (10-35 mm in ray length) and mussels were collected in November 2006 at low tide on breakwaters in Knokke (Belgium). Temperature and salinity at the sampling site were respectively 12.5 °C and 31.8 psu.
Starfish were first acclimatized in an aerated, temperature controlled (14 °C) closed circuit aquarium system containing 1200 L of seawater at a salinity of 31.5 psu. The salinity was decreased by 0.5 psu/10 days until 30 psu by adding fresh water. After 50 days, the starfish were transfered in eight independant closed-circuit aquariums containing 100 L of Wimereux (Pas-de-Calais, France) seawater at 14 °C and 30 psu. The filtration system was made of an external tank containing plastic bioballs, synthetic foam and synthetic wool. The initial size distributions of the starfish were identical in all aquariums. Temperature and salinity were modified by 0.5 psu/4 days and 1 °C/10 days to reach the experimental conditions (11, 18 °C; 25, 28, 32, 35 psu) . Temperature was adjusted by thermostatic control of the two cold rooms containing the aquariums (4 aquariums/cold room). Salinity was increased by evaporation and was decreased by adding MilliQ water (Millipore). Once the required conditions were reached (at the end of January 2007), starfish arm length was measured monthly and food was provided ad. lib. using 9 different batches of mussels from Knokke. Salinity and pH were measured daily and every two days, respectively, in each aquarium using a WTW Multi 340i multi-meter equipped with a conductivity cell and a pH electrode. Temperature was measured daily using the same multi-meter and at intervals of 6 h using Stow Away Tidbit Temp Loggers (ONSET Corporation) as a control. Salinity was adjusted by addition of Milli-Q water to compensate for evaporation and pH was maintained by adding NaHCO 3 (Sodium bicarbonate 99.5%, for analysis, Acros Organics). Temperature and salinity conditions of the entire experiment are summarized in GSA Data Repository. Nitrites, nitrates, KH and calcium were checked regularly using Tetra tests. 10% of the seawater of each aquarium were changed twice a month using Wimereux seawater diluted with MilliQ water or salted with hw-Sea Salt professional (Wiegandt). Death rate was low except in the aquarium at 18 °C and 35 psu (75%). The newly formed parts of juvenile arms, after 4 months of growth under controlled conditions (June 2007), were determined using the monthly size measurements and the results from a separate calcein labeling experiment. The distal newly grown parts of the starfish arms were dissected in starfish that reached at least 41 mm (maximum size reached was 66 mm) and were stored at −20 °C. At the end of the experiment, water samples were taken in triplicates from the different systems and stored at −20 °C until analysis. Ca consumed by the starfish for biomineralization was less than 1% of the initial Ca present in the aquarium seawater. So, Ca, Mg and Sr concentrations in the seawater could be considered as constant throughout the experiment. Furthermore, Mg/Ca ratios in seawater of the different aquariums were not linked to salinity (p regression > 0.40) at the end of the experiment.
Seawater and skeleton analyses
Water samples were quickly thawed in an oven at 50 °C. They were then filtered over a GF/A Whatman and acidified (10%) with HNO 3 65% (Suprapur, Merck). These solutions were diluted 20 times before analysis.
The body wall was isolated from the other body compartments by dissection. The skeleton was then cleaned of the associated soft tissues using 2M NaOH (pro analysi, Merck) at 40-50 °C. It was rinsed with MilliQ water and dried during 48 h at 40 °C in a drying oven. The cleaned skeleton was stored in either acid rinsed Nalgene tube or Eppendorf tubes. In experimental samples, the terminal plate was removed. For comparing the different ossicles, these were sorted under a stereomicroscope and 4 mg of the following ossicles were isolated: skeleton bulk (from an entire arm), adambulacral spines, adambulacral plates, ambulacral plates, aboral plates and upper marginal plates (see GSA Data Repository).
For field samples, 0.25 g of cleaned skeleton was mineralized in a Milestone 1200 mega microwave oven (250 W (6 min), 400 W (6 min), 800 W (6 min), and 300 W (6 min)) with 2.5 ml of HNO 3 65% (Suprapur, Merck) and 1 ml H 2 O 2 30% (pro analysi, Merck). The mineralized skeleton was then filtered over a GF/A Whatman filter and the volume was brought to 25 ml with MilliQ water. These solutions were diluted 10 times before analysis.
Experimental samples and sorted ossicles were mineralized by adding 840 µl of MilliQ water, 100 µl HNO 3 65% (Suprapur, Merck) and 60 µl H 2 O 2 30% (pro analysi, Merck). These solutions were diluted between 5 and 10 times before analysis.
Magnesium, strontium and calcium were analyzed on an IRIS Advantage (Thermo Jarrel Ash) Induced Coupled Plasma Atomic Emission Spectrometer (ICP-AES). The calibration was achieved using artificial multi-elemental solutions made from certified monoelemental solutions (Merck) and using certified reference materials for quality check: HPS CRM Seawater (High Purity Standard) for the seawater samples and JCp-1 (coral) and JCt-1 (giant clam) (Standard Geological Survey of Japan) for the skeleton samples. Results for the certified reference materials were always within ± 10% of the certified values.
Data analyses
The individual growth rate (GR) was calculated as follows: GR = (R Tf -M T0 ) / D, where R Tf is the ray length of the individual (mm) at the end of the experiment, M T0 is the median size (mm) at the beginning of the experiment, and D is the duration of the experiment (days). Median size per aquarium at the beginning of the experiment was used as individual juvenile starfish cannot be tagged.
The relationships between Mg/Ca and Sr/Ca ratios and salinity, temperature and growth rate were investigated using forward stepwise multiple linear regressions. The regression equations between elemental ratios and size in field samples were established by simple linear regression. The comparison of Mg/Ca and Sr/Ca ratios in the different skeletal plates was achieved by repeated measures analysis of variance model III (sensu Zar, 1999) followed by model III Tuckey's test.
All statistical analyses were performed using the Systat 9 © software. The significance level was set at α = 0.05. Zar, J.H., 1999, Blocks and Repeated Measures 
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